INTRODUCTION
The examination of urine, or uroscopy, is among the oldest tests in medicine, dating back to Babylonian physicians more than 6000 years ago. Today, even with the explosion in knowledge of renal disease and the accompanying sophistication of techniques to study these processes, 'simple' urinalysis remains the cornerstone for the evaluation of the kidney. It is the third major in vitro diagnostic screening test in clinical practice, only behind serum chemistry and complete blood count. Urinalysis is the first and most important laboratory test in evaluating a patient with suspected kidney disease. A correct urinalysis result offers a direct indication of the state of the patient's renal and genitourinary system and a monitor of other body systems. Traditionally, the complete examination of urine has been divided into a macroscopic and microscopic evaluation. The macroscopic analysis of urine includes assessment of its physical characteristics (appearance, odour, specific gravity) and chemical analysis. Microscopic analysis of the constituents of urine is performed on either an unspun (uncentrifuged) specimen or, more usually, the sediment from a centrifuged urine specimen (1-5).
To facilitate a high level of quality care, in both diagnosis and therapy, the results obtained from a microscopic urinalysis must be meaningful and the laboratory must encourage procedures that promote accurate recognition and diagnosis of disease state (6) . Even though reliability and accuracy are demonstrated, there is still a lack of confidence in urine microscopic findings. This is dependent greatly on the inherent inaccuracies of the methods used (7) . The manual uncentrifuged method had a significantly lower identification rate for all parameters of urinary sediments: casts, red blood cells (RBCs) and white blood cells [WBCs] (7) .
Centrifugation of urine for microscopy is not done routinely in all countries. Centrifugation provides a concentrated specimen which helps to reduce the chance of missing important elements (7) . A study was done by Pryles and Eliot to measure pyuria in centrifuged or uncentrifuged urine. The results distinctly provide a better correlation of bacteria with pyuria when the latter is measured in uncentrifuged urine (8) .
Uncentrifuged urine microscopy is current practice in the Urology Department of the Georgetown Public Hospital Corporation (GPHC) Medical Laboratory. It requires less time for urgent urinalysis and also utilizes minimum laboratory resources. Since this analysis is not done with sediments, elements such as casts may be missed. In addition, the quantification of abnormal cells may be misleading to physicians. Therefore, this study seeks to evaluate results obtained from the centrifuged method and uncentrifuged method. This will guide management at the GPHC as to which method will provide information for the accurate diagnosis and treatment of patients.
METHODS
For the manual uncentrifuged method, a drop of well-mixed (using figure 8 motion) urine specimen was transferred using a pipette onto a microscopic slide and covered with a cover slip.
A sample of the same well-mixed urine (12 ml) was centrifuged in a centrifuge test tube at relatively low speed (2-3 000 rpm) for seven minutes until a moderately cohesive button was produced at the bottom of the tube. The supernatant was decanted and a volume of 0.2 to 0.5 ml remained inside the tube. The sediment was resuspended in the remaining supernatant by flicking the bottom of the tube several times. A drop of the resuspended sediment was transferred onto a glass slide for examination.
The sediment was first examined under low power to identify most crystals, casts, squamous cells and other large objects. Since the number of elements found in each field may vary considerably from one field to another, twelve fields were averaged. Next, examination was carried out at high power to identify crystals, cells and bacteria. The various types of cells were described as the number of each type found per average high power field (HPF) 
RESULTS
There was good agreement between the centrifuged and uncentrifuged methods when the results were compared except for WBCs and bacterial counts. The results in Table  1 show that the centrifuged method performed well at (43.7%) with the uncentrifuged method compared to 24.6% with the centrifuged (Pearson's correlation 0.065, p > 0.05). The percentages were close for the two methods in the +/HPF rank being 46.1% in the uncentrifuged and 49.8% in the centrifuged. However, in the 2+/HPF rank the centrifuged method performed best at 19.2% compared to 0.0% in the uncentrifuged method. Table 4 shows RBC uncentrifuged to RBC centrifuged sample comparison. For the RBCs data, 19.2% of the urine sample contained 1+/HPF in the centrifuged compared to 10.8% in the uncentrifuged method. The centrifuged method also recorded higher values in the 2+/HPF and 6 in 12 fields/ HPF ranks being 6.6% and 6.0%, respectively, compared to 1.2% and 4.2 % in the uncentrifuged method (p = 0.8).
The predominant cast detected by both methods was hyaline casts (Table 5 ). Casts were detected in 12% of all the urine samples examined by the centrifuged method compared to 6.6% in the uncentrifuged method (Pearson's correlation 0.43, p < 0.05). For hyaline casts +/HPF and 2+/HPF rank, the centrifuged method measured 4.2% and 1.8% respectively, compared to 1.8% and 0.6% in the uncentrifuged method. The centrifuged method detected 0.6% of urine samples with six granular casts in 12 fields. The uncentrifuged method did not detect any pathological casts. Table 2 . Considerably more samples, 47.9% and 28.8% contained 4+/HPF and 3+/HPF bacteria, respectively with the centrifuged compared to 11.4% and 7.2% with the uncentrifuged method. On the other hand, 56.3% and 25.1% of urine samples were found to have +/HPF and 2+/HPF bacteria, respectively, with the uncentrifuged compared to a lesser amount of 2.4% and 16.2% with the centrifuged method. Table 3 shows that a large percentage of the urine samples were found to contain no epithelial cells traditional microscopy of the urinary sediment is labourintensive, time-consuming and imprecise and has wide variability (9) . Attempts have been made to reduce the variation of manual analysis involving the use of uncentrifuged samples and automation of urinalysis. The automated urinalysis procedure can also save labour and time and is more feasible for the high volume laboratory workload (10, 11) .
Kurup and Leich
Of the 167 samples examined, 84.4% and 80.2% were negative for total crystals by both the uncentrifuged and centrifuged methods, respectively (Pearson's correlation 0.61, p < 0.05). The principal crystal found was amorphous urate crystals followed by calcium oxalate crystals (Table 6) .
Other urinary sediments found were yeasts, spermatozoa and T vaginalis (Table 7) . However, yeast cells predominated with 3.6% in the +/HPF rank for the uncentrifuged method in comparison to 1.2% in the centrifuged. T vaginalis were seen in 1.8% and 1.2% of the total urine sample by the uncentrifuged and centrifuged methods, respectively (Pearson's correlation 0.5, p < 0.05).
DISCUSSION
The study is the first of its kind done in Guyana. Limited studies were available to support this study since automated urinalysis systems are becoming more extensively used in developed countries. Reasons are based on the fact that Performance of urine microscopy is vital to identify and monitor patients with diseases of the kidney and urinary tract, as well as metabolic, cholestatic and haemolytic diseases (12) . In medical laboratories, urine microscopy is performed by the observation of urine sediments prepared by the centrifugation method rather than the uncentrifuged method. However, obtaining accurate and reliable results from this method may be prevented by methodological problems (13, 14) . The current method of urine microscopy at the GPHC Medical Laboratory is the uncentrifugation method. A wide range of concentrations of cellular components were accurately detected by the two methods compared in this study. Although a difference was observed between the analytic results, it was not significant since both methods showed significant correlations for all of the variables measured except for WBCs. Moreover, the uncentrifuged urine microscopy had an insignificantly lower detection rate for most of the parameters measured. In spite of the good agreement between the two methods, the results were not identical since the centrifuged urine microscopy tends to detect greater values for WBCs and bacteria. Great difference was demonstrated between the two methods for bacterial count. However, the clinical value of any sediment bacterial count is questionable, since the routine manual counting of bacteria is a very crude and variable technique. The medical technologist may find it difficult to interpret small particles "cocci" as "bacteria" except the rod-like bacteria (15) .
The centrifuged method tends to give positive results of casts more frequently when compared to the other method despite a significant correlation. Turbid urine samples should be diluted before running. In addition, reducing the error rate could be achieved by cross checking the results with dipstick data such as RBC vs blood, WBC vs leukocyte esterase, casts vs protein, bacteria vs nitrite.
The centrifuged method identified more epithelial cells than did the uncentrifuged. On the other hand, there was no significant quantitative difference between the two methods on detecting RBCs since both methods performed equally well. It has been recommended that quantitative urinalysis be performed using urine samples without centrifugation (16) (17) (18) . The average time taken to prepare one urine sample by individual methods was assessed. The uncentrifuged method took approximately two minutes whereas the centrifuged required ten minutes. From the evaluation, the uncentrifuged method can perform urinalysis in a more time-saving manner than the centrifuged method since sediment preparation by centrifugation is absent.
CONCLUSION
This study found that both uncentrifuged and centrifuged methods displayed good correlations with each other in detecting most of the urine sediments observed, with the exception of WBC counts. Although the centrifuged method had a slightly higher identification rate for the other urine sediments examined, the results were comparable. Thus, when combined with urine chemistry analysis, both methods should provide valuable information as a screening tool in routine urine analysis. However, the uncentrifuged method will provide a rapid turnaround time for issuing results at GPHC Medical Laboratory.
